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“Investigation of the isotope composition of radioactive elements in minerals with . 
an unstable relationship between actinium and radium.” Min Higher Education USSR, ao. 
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Candidate in Chemical Sciences.) | : 
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‘ Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 69 (USSR). ae : 
AUTHORS: Khitrik, 0.1, Gasik, Ml. hue SE 
_ TITLE: - Effect of Certain Factors Upon the Quality of Self-baking Con- 


‘tinuous Electrodes (Vliyaniye nekotorykh faktorov na kachestvo : ae a 

: Samospekayushchikhs ya:nepreryynykh elektrodov) anes Soe be 

PERIODICAL: » lav. vyssh. uchebn. zavedeniy. Chernaya metallurgiya, 
. 1958, Nr 2, pp 64-70 | - oe a 


SOV/137-58-9- 18645 : 


ABSTRAGT:; An investigation is made of the effect of temperature and. ~ aa 
: baking rate on the properties of self-baking electrodes (E). The 
. electrode paste: consisted 50% of carbonized anthracite‘coal and 
50% of foundry coke, with 24% pitch added thereto. It is estab-. 
_ lished that in increase in firing temperature from 400 to 900°C 


results in a decline from 350 


to 267 kg/cm in the ultimate ae Zs = 


~ Strength of the specimens while the true sp. gr. rose from 1.87" 


‘to: 1.91, apparent sp, gr. diminished from 1.52 to. 1.54, ‘porosity. — 

increased from 18.7 ta 23.8%, oxidizability declined from 16.04 © 
to 13.39%, and friability increased from 4.03 to 9.4%: The re- 
‘sistivity of the specimens dropped sharply as baking tempera- .. 
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Increasing the yield of chromiuan from chroalum or@ i 
the emeltiag of (errochromium low in carboa. SL 
Kbit aed Va. ¥, Txytakin. Yeorips Praki. Met. th, 
No"4-S, 31-7( Mev); cf. foltowing abste.-The cuntent of 
Cr,O, in the slag depends on its basicity. The greater the 
ratio CaQ: SiO, the less CrsO is in the slag. An increase 
of CaO: 80) to 1.5 decreases the content of Crs; to 2-4% 
and increases the amt. of slag by 2.5%. The coeff. of 
Cr yield in such cases is 65-0% (at Crs 46% in the slag). 
A farther. increase of the basicity of slag is not recom- 
mended, because slag with CaQ: SiO, = 1.5 is brittle. At 
CaO: 5H, © 1.78 the elec. cond. of the slag increases to 
twice ity ordinary value, which feads to an increased C cun- 
tegt caused by the voltaic arc, Up to Ca0:SiO, = 1.5 
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: "Mechand sine of ‘Silica . Réduction ‘During t the 5 Mevtiag « of Ferxoatttcon; Ya. V. "nasnovakig. 
- Cand Tech Sci, S. I. Khitrik, Zaporog Factory of Ferrous Alloys and Dnepropetrovsk 
_ Metal Inst, 5 pp 


; "Stal!" No 10 
Silica reduction daring melting of fenviutiicod and crystalline silicon involves | 
formation of intermediate oxide (the monoxide). Thermodynamic analysis of process . 
indicates that main reducer of silica is carbon, as reaction with silica and silicon 
carbide requires separa higher temperatures. 
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Khitrik, S. I. "Effect of moisture on burden meterisls 
on the yield of chroma during smelting of ferrochrome," 
Nauch. trudy (Drepropir. metallurg. in-t im, Stalina), 

Issue 15, 1948, p. 3-31 = Bibliog: 15 items 


SO: U-3264, 10 April 1953, (Letopis 'Zhurnal 'nykh Statey, No. 3, 1949) 
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“There ere 2 drawings. 


(ad. SAMARIN, A, M.): Bae 


_Wattrte, Beles Neymark, . N:Ya., ‘ikalager, Vere and Gasik, MI. - Obtaining . Bigert hb SS f 
Denge Ingots of Carbon-free Ferrochrome ant Metallic Manganese by the 3 
Vaeum-treatment Method .. -. we 
‘Author's ‘conelusions: 1. ‘Metering ‘of the ingots is caused by a a 
, high gas content, particularly hydrogen and nitrogen, 2. Vacuum 
: treatment is the simplest end mst reliable method of producing 
it dense ingots of these metals, 3, Introduction of vacuum trestment — ia 
of ferroalloys at the Zaporozh'ye Ferroalloys Plant resulted in an — 
increase of 5-20 percent in the satisfactory yield of metallic mangs~ 
nese and an increase of 3 percent in the case of carbon-free ferro- 
chrome, 4, Vacuum treatment of alloys makes it possible to reduce 
the content of gases, phosphorus, and nonmetallic inclusions. 
5. Vacuum trea:sent under a residual pressure of about 5 mm, mercury 
also permits a certain reduction of the carbon content, thus assuring 
- @ yleld of Khr0000-type ferrochrome of unvarying quality. 6. It 1s 
recommended that vacuum treatment be tested in the production of other 
. ferrealloys. (There are 3 Soviet references), 
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$/123/59/000/010/053/068 
ass : A004/A001 oan 
Translation from: -Referativayy zhurnal, Mashinostreyentye, 1959, No. 10, pp. 186+ 
187, # 38656 . @ ANE 


AUTHORS;  —Xhdtrtk, @ I., Kazachkov, I, P., Zavaluyev, I. P., Babkov, T. M., 
Moshkevich, Ye. I. 


’ -LTTLE: The Effects of Nonmetpllic Impurities of Ferrochrome orn the Quality ae 
of Stainless Steel , : je 


PERIODICAL: ‘Tekhn.-ekon, byul, Sovnarkhoz Zaporoshck, ekon, adm, r-na, 1958, 
No. 3, pp. 44-47 , 


TEXT; , The contents of nonmetallic impurities in carbon-free ferrochrome 
fluctuates within a wide range and prinoipally is diractiy interdependent on the 
magnitude of Si-content in it, Si, lowering the solubility of ory in ferrochrome, 
combines-with it and: forms oxides, Holding the liquid ferrcohrome in the ladle 
under a vacuum ensures a liberation of ‘the gases and leads to an intensive agita+ = — 
tion of the metal, The continuous exchange of mstal being in contact with slag 
promotes the oxidation of Si by slag oxides, The passing over into the slag of 
suspended nonmetallic impurities in the motal agitated and cooled by vacuum treat- 
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: $/123/59/000/030/053/068 
A004 /A001 ae 8 


The Effects of Nonmetallio Impurities of Ferrochrome on the Quality of Stet less & 
Steel * 4 ; : oe a 


ably lowered and, ‘correspondingly also that of the nonmetallic impurities ~ 
(approximately 35%), Test ingots of the 2X13 (2kh13)“krade stainless steal, 
weighing 2,8 tons, were smelted in 20-ton electric furnaces from a’ fresh charge 
with additions of vacuum-treated and non-treated Xp00 ‘(Knr00) grade ferrochrome - 
to the nonreduced metal. in amount of 25% of the melt weight, Vacuwm-treated 
ferrochrome differs from the non-vacuum-treated by a lower conten ‘of nonmetallic 
impurities (on the average by 25%) and a somewhat higher Si-content (on the aver- 
age by 0.12%), An analysis of the content of neumetallic impurities in steel 
assays taken from the metlt in the middle of the teeming, showed that the degree 

of contamination of ferrochrome by nonnetallic impurities affeots @Iso the purity 
of the steel, by 16% on the average. An increase of the Si-content in ferrochrome = 
affects the degrees of steel contamination with nonmetallic impurities, Si, intro- - 
duced into steel, quickly oxidizes, and since the 2Khi3 grade steel is of a high 
ductility, it is difficult to float the impurities, which have been broaight in by 
the ferrcchrome and which were formed owing to Si-oxidaticn, into ths slag, The 


‘ment, is facilitated; ‘Tn vacuum-treated ferrochrome the Si-contant is consider- a - 


© 
4 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722020011 i 
| 8/123/59/000, § 
rire oon (OTIS @ 


mpurities ‘of Ferrochrome on the Quality of Stainless 


The Effects of Nonmetallio I 
Steel ty 


remainder of nonmetallic ‘impurities in 
iene steel depends on its. I 

Beer ies Scirtelisr naiaeenbes by aluminum, A direct bere Pie res 
of nonmetallia : Nace yeh veins of fins cracks in rolled steel’ and tha Be : 
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_TYTLE: ‘The formation of silicon carbide in electric ferroalloy furnaces 


“PERIODICAL: Taveatiya vyeshtkh ‘uchebnykkh zuvedenty. Chernaya metallurglya, : 


silicon, ferrosilicon, silicochrome, silicomanganese and silicocalcium has been . 


studied by chemioal, petrographic, and mineralogic analysis. It has been proven 
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oe oP 8/188 /60/000/007/021 /0e3,/xk 
1g.7S20 ee ee a A161/A033 
AUTHORS:  Khitrik, 8.1.5 Kravohenko, V. A. 


no. 1, 1960, 68 — 7h : : 
TEXT : The carbide formation processes during the melting of orystalline 
studied on pieces taken from different zones) in the furnace.. The pleces were 


by suoh analysis and laboratory experiments that not only silicon oxide but 


also silicon carbide form side produots. Silicon carbide was present in most 
of the specimen parts, beginning with the top and ending with the bottom levels 


in the furnaces, alorgwith a great quantity of complex minerals. It was present : a 
in amorphous form as well as in oleair oubio and polyheiral orystals. Various 
impurities in it (Al, Fe, Cr, Mn, C and other) colored it yellow, green, blue, 
blueish black. It was stated that the magma (of which the majority of the samp- 
les consisted) in contact with coke as well as coke impregnated with it had a 
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greenish eolor. It was vevenlad eo stant: mioroscopie ‘investigation that the 

"green component" in the magma was coke turned into a pecullar form of green 

silicon carbide, apparently a transition produst formed by the reaction of coke 
with liquid magma. It resembled very moh the "siloxtoon" described by N.Ye 
Filonenko (Ref. 13: Issledovaniye fazovogo sostava vozvratnykh materialov' v 
proizvodstve karbida kremniya (Investigation of the Phase ‘Composition of Re- 

coverable Materials in the Silicon Carbide Production) Abrasivy, No. IX,TsBTI 
ENIMS, 1953). observed in the prooseass of silicon carbide production in resistance 
furnaves. The article inoludes pkotanlorographs. Silicon carbide with an extra- 
ordinarily dense structure was found in transfer products from a furnace melting 
Silicocalcium; it. may be assumed that it orystallized from the liquid state, ; 
although any authors thought until reoently that silicon carbide does not exist a 
in liquid state. The greenish bloom on the inside of the graphite crucibles and ; 
graphite rods in the quartz glass melting process in induction vacuum furnaces 
was revealed to ba fine crystalline SiC, and the crystals had also a blue and 
yellow color, and somstimes these were all present in’one crystal. Minute si- | 

licon nuggets were also present in the bloom. It was concluded that silicon 

carbide may form in raantions: 
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| 810 oe 3Crp = SiCrp + eco | (1) ea 


AZ) = 125 B20 - - 83.8 88 T cal 


, already at about 1,250°¢c, while the reaction of silicon reduction in production 
of 45-% ferrosilicon (Ree. i8: V. P, Yelyutin, Yu. A. Pavlov et al. Proizvodst- 
vo ferrosplavov (Ferrcalloy Production), Mstallurgizdat,1957) is possible at 
1,377°C, and in production of 75-% ferrosilicon at 1, 485°C. Ths formation of 
_. Garborundum te poeaEpter in the reagtion:. . » 


7 : (@) Ez 
7 An, = se ~ 2ho0 + 8.3T cal. | Ped 
As the flue gas contains -up- to 85 %.sazbon priaas the reaction 


| Bl qgp + 2C0-= S1Cyp + S10, : Os 
Aza) =~ 483090 + 195.95 T oad (4) o * Ie 


_. ig algo possible. The possibility of SiC formation reastions was studied in the 
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laboratory (in a Tamman furnace), ana te Saieieation of a liquid phase in the . 
charge used for ferrosilicon was already observed at 1,300 - 1,400. Such . 
temperatures are possible at high levela in modern 10,000 kva ferroalloy fur- 
naces. The probability of the reactions (2) and (4+) was confirmed. A piece 
of coke submerged Into liquid ferrosilicon scon turned into silicon carbide 
(greenish pseudomorphous SiC). Ferrosilicon was melted in a graphite crucible 
and held in CO ooverad with greyish-green amorphous SiC. The. formation of si- 
licon carbides became more intense at a rise in temperature; SiO was present to- 
gether with Sic in the forming layer. Engineer Yu. V. Chepelenko carried out 
the temperature measurements in the ferroalloy furnase. There are 5 figures 
and 20 referenseas 15 Soviet-bloc and 5 non-Soviet-blos. The referencesto Rng- 
lish language publication read as follows: E. &. Thum, Metal Progress, vol. 70, 
No. 4, X, 1956; G. N. Baumann, Journal of the Electrochemical Sootety, 99» 1952, 
No. 3. 


ASISOCTATION s bhepsopat coves ‘matartarctondelki¢ institut (Dnepropetrovsk Metal- 
lurgical Institute) 


SUBMITTED: June 25, 1959. - 
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| ; ; Konferentatya po fliko-khimicheskim osnovam proizvodstva stali, Sth, 
’ t : Moscow, a0 
Fiziko-khimichesklye osnovy proizvodstva tall; trudy konferentali 
H (Physicochemical Bases of Steel Making; Transactions of the 
: Fifth Conference on the Physicochemical Bases of Steelmaking) 
Moscow, Metallurgizdat, la ‘512 p. Errata slip inserted, 
3,700 copies printed. 


Sponsoring Agency: Avademiye nauk SSSR. ‘Institut metallurgit imeni 
AA aoe 


Responsible Ed.: A.M. Samarin, Gorvaapoating Member, Aoaienny.. 
of Sciences USSR; Ed. of Publishing House: Ree D, Rozentaveyg. 
Tech, Ed: :V.V. vices ad 
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_ Physicochemical Bases of (Cont.)  ~ sov/s4ll 


PURPOSE: This collection of articles is intended for engineers and. 
technicians of metallurgical and machine-building plants, senior 
students of schools of higher education, staff members of design 
bureaus and planning institutes, and scientific research workers. 


ene ae tect 


COVERAGE: The collection contains reports presented at the fifth 

wet annual convention devoted to the review of the physicochemical bases 
of the steelmaking process. These reports deal with problems of the 
mechanism and kinetics of reactions taking place in the molten metal . 
in steelmaking furnaces. The following are also discussed: problems 
involved in the production of alloyed steel, the structure of the ingot, 

_the mechanism of solidification, and the converter steelmaking 
process. The articles contain conclusions drawn from the results 
of experimental gtudies, and are accompanied by references of which 
most are Soviet. oe aS 
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. Bogatenkov, vV.F., K. T. Kurochkin, and P, V. Umrikhin. Investi- 
gating the Permeability of Basic Open-Hearth Slag to Hydrogen 


Grigor'yev, v.P., A. F. Vishkarev, B.G. Korolev, Ye,V. Abro-. 
gimov, and V. 1. Yavoyskiy. Effect of Phosphorus and Manganese — 
on the Surface Tension of-Ferrocarbon Alloys 
Khitrik, S.1., and Ye. 1, Kadinov. Reducing Chromium Losses in 
Waking Stainless Steel With { Oxygen [Blast] 
[The following persons participated in the research work: A.V. 
Rabinovich, Yu. V. Chepelenko,  V. p, Frantsov, LP. Zabaluyev, 
_v,F, Smolyakov, Pp, V. Demidov, M.M. Dovgiy, T.-M. Bobkov, 
Ye.1. Moshkevich, A.M, -Neygovzen, T,F, Olenich,. K.P. Gunaza, 
B, I, Ziatkina, and Yu.A. Nefedov. ] 


‘PART IL CONVERTER PROCESSES 


" Baptizmanskly, V. I. Certain Problems of the Mechanism and 
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; 32596 
= 4 _*. 8/137/61/000/011/017/123 . 
BsagD | fel eoes . A060/A101 | 
AUTHORS ; ‘Kazachkov, I,P., Khitrik, 8,1, __ 
‘TITLE: _. Effeot of vacuum-treatnent of Liquid carbonless ferrochrome upon 


oxide impurities 
PERIODICAL; Re ferativnyy zhurnal, Metallurgiya, no, 11, 1961, 25, abstract 
11V172 ("Sb, nauchn, tr. Dnepropetr. metallurg. in-ta", 1958 (1959), 


TEXT: ‘Vacuum treatment of Fe-Cr in the ladle makes it possible to obtain . 
ingots with lowered (by ., 35%) oxide-impurity content, Under vacuuming of the . 
Fe-Cr its purification from. suspended oxide impurities is furthered by the more 
intensive liberation of gases and the consequent stirring of the alloy, which 
occur at a residual pressure of 250 - 100 mm of mercury, The.oxide impurities 
are borne out into the slag by the rising streams of the alloy and by adhering 
to the up-floating gas bubbles, The holding of Fe-Cr under vacuum beyond the 
point at which the noticeable liberation of gas bubbles from it stops, has no ef- 
fect upon the further purification of the alloy of oxide impurities, The degree 
of purification of the Fe-Cr of oxide impurities depends chiefly upon their con- 
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8/137/61/000/011/017/123 (att 
Effect of vacuum-treatment ... a A060/A101 


tent in the state of suspension during the time of vacuuming, and the higher is Ls a 
the Si concentration and the lower the temperature of the Fe-Cr, the more oxide ‘ze 
impurities are contained in the alloy in the state of suspension before the ; 
vacuuming, and the higher the degree of purification from them of the Fe-Cr 
during the vacuuming period, As result of the vacuum treatment the FeeCr ia ob- 

tained with a lowered Si and gas content. Under crystallization of the ingots <3 7 
made of this Fe-Cr, less oxide impurities are formed in them and the oxidation- y 
gas cavities present in ordinary Fe-Cr ingots, which are an additional source of | 

oxide contamination of these ingots, are absent, There are 6 references, 


V. Gasilina 


[Abstracter's note; Complete translation] 
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KONOVALOV, Be So; LAPItskrY, Vides -YEM, A.P.; KHITRIK, S.I. 
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Use of exothernic three-component ferroalloys as addition elements . [a 
in LAKhGS: steel. Izv. vys. ucheb. zav.; chern. met. 4& no.12:45~-49 
"él. bs (MIRA 15:1) 


oil. Dnepropetrov sky: a Aavunpienedcty institut. 
2 (Steel alloys--Metallurgy) (Zeon alloys) 
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KHITRIK, 8.1., doktor tekfir, nauk; KADINOV, Ye.I., inzh.s BORODULIN, 
{1 inzh,; TREGUBENKO, A,F., inzhes TATSKEVICE, 1.8, ansh, ; 
| -DEMIDOV, P,V., insh;3 FRANTSOV, V,P,, inzh.; , VeFey 
insh,; MALIKOV, G,P,, inzh.; DOVGIY, M.M.y inch, ; MOSHKEVICH, 
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pedusiion. When ferrochromane was added to the bath without previous reduction, - 

that of silicon 80 - 85%, while, when it we 
was added to the reduced bath the corresponding vali . 
and 45 - 50%. The burning loss & chrome is not grea 


the urning out of manganese ¥as 35%, 


bath-reduation.: By reference to laboratory tests, 
tin, 35 - 36% S1 and 18 


cpen-hearth furnace. 


prea .minary reduction and ferrochrome + ferromangancse in alloyivg- 
that of silicon 50 - 55% and of chrome 16 - 18% in 
of pilicochromane wan added in the furnace and 50% 
in the ladle, the losses of silicon were decreased to 42% and the total anount 
of the alloy required for reduction and alloying dropped by 10%. ; 


tos ¢ manganese was 5 ~ 7%, 
this test series. When 50% 


ues were not more than 4 - 5 
tly affeoted by the degree of 
silicochromane with 32 - uy 4 
- 19% Cr was used in the pilot 
In these teste silicochromane replaced silicomanganese in 
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The burning 


The loss of 


4 manganese increased to 15%, while the burning loss of chrome remained unchanged 


(15%). 


Cr. The distribution of the main elements in 


. Similar results were obtained for the 220-ton 
. position for silicochrome was found ;to be 35 - 36% Mn, 
: the height of tho ladle was more: 


furnace. Ths optimum com Ae 
32 - 35% S1 and 2b = 23% oo 


uniform than with reduction gacording to the conventional methods. , The amount 


of gases also decreased when silicochromans was used. As to nonmetallic inclu- 
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“+ lest into ng oxyeen tue to, the incomplete recuets ye of: the 
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-: “losses, the chemical and mineralogical composition of slag samples” 
_taken in the course of two heats a 
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, AKh. : with type AMK alloy 
immediately é ancing. b | 20% Al, 0.35 to’ = 
0.40% Si and about 1.0% > Mn ‘Gf the charge weight, Ferrochromium and. 


(Cad + MgO) : SiO, of not less than 1,4 and slag chromium content 


of less than 7%. The high silicon consumption had no significant 
effect on silicon content in: the metal (0.58% average). The 
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‘average chromium content of the slag run off was down to 6.5% 

. (20% with normal practice)... These measures together with changes |... 
in melting and lancing practice to decrease the amount of chromium 
oxidized (evg. by better control of temperature and slagging =... .obs 
conditions) raised the chromium recovery Crom 82.3 to 95% and 
reduced oxidation Losses by.more than one-third. No significant |; ‘ | 
complications ensued and heat time was almost unaffected. There [RR 
are 5 figures and 1 table. aya 
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TOPIC TAGS: stainless stool molting, chromiun reduction, deoxidation 
.< PRANSLATION: A procedure was developed for carrying out a reductive process in the : 
“  gourse of melting of typo 18-8 steel, which makag it possible to raise the assimila~ 
_ tion of Cr from 82.3 to 95% and more. The new procedure requires that (1) ‘after i 
' Qo ts dlow through the bath, the metal be deoxidized to the maximum possible extent’ 
with the alloy Mn-Si-al (Auk); (2) by increasing the total amount of added lime to. 
7.0-7.5% of tho weight of the metal, the basioity of the slag be raised to 1.4, and: 
(3) that the consimption of gilicoa deoxidizers in the ‘powder used to deoxidize the 
. Slag be increased. When 188 steel was made in accordance with the new procedure 
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